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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a silver increased reflection 
film with a high reflectance and improving the reflectance in a short 
wavelength region for particularly nearly fixing the reflectance in a 
visible ray region by laminating a first translucent film with a 
relatively small refractive index with a second translucent film with 
a relatively large refractive index on it. 

SOLUTION: A first translucent film with a relatively small refractive 
index is laminated with a second translucent film with a relatively 
large refractive index on the first translucent film so as to increased 
the reflectance in a short wavelength region for nearly fixing a 
reflectance in a visible ray region on a silver or its alloy film. In this 
case, an increased reflection film is laminated on a silver or silver 
alloy thin film 8 without patterning this silver or silver alloy thin film 
8 after forming the silver or silver alloy thin film 8. That is, an Si02 
film 9 as the first translucent film and an SiN film 10 as the second 
translucent film are laminated successively on the silver or silver 
alloy thin film 8. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] in order to make the reflection factor of a light field into about 1 law, the reflection factor of a short 
wavelength region is made to increase on silver or its alloy film — as — the 1st translucency film with a 
comparatively small refractive index — this — the increase of silver characterized by carrying out the laminating of 
the 2nd translucency film with a comparatively larger refractive index than the 1st translucency film on the 1st 
translucency film — reflection. — the film . 

[Claim 2] the increase of silver according to claim 1 characterized by for the 1st translucency film being one chosen 
from a silicon nitride film, Ti02 film, and the ITO film among the above-mentioned translucency film, and the 
translucency film of the above 2nd being silicon oxide film — reflection — the film . 

[Claim 3] the increase of silver according to claim 1 characterized by determining the translucency film of the above 
1st, and the 2nd translucency film by lambda (2m+1)/4n (here, m being zero or more integers and lambda being the 
wavelength of incident light) — reflection — the film . 

[Claim 4] In the liquid crystal display with which two or more gate bus lines and source bus lines have been arranged 
in the shape of a matrix, and have arranged the pair of a switching element and a pixel electrode near [ the ] an 
intersection on an insulating substrate In order for the above-mentioned pixel electrode to be constituted by the 
reflector which consists of silver or its alloy and to make the reflection factor of a light field regularity mostly on 
this reflector, the reflection factor of a short wavelength region is made to increase — as — the 1st translucency 
film with a comparatively small refractive index — this — the reflective mold liquid crystal display characterized by 
carrying out the laminating of the 2nd translucency film with a comparatively larger refractive index than the 1st 
translucency film on the 1 st translucency film. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] the increase of silver of the light which carries out incidence of this invention from the 
outside which can almost reflect all — reflection — the film — and the increase of this silver — reflection — the 
film — it is related with the used liquid crystal display, especially the reflective mold liquid crystal display for „• 
projectors. 
[0002] 

[Description of the Prior Art] Since a reflective mold liquid crystal display projector displays an image from the 
outside, using effectively the reflection of light which carries out incidence, it reduces the heat generated in a liquid 
crystal display compared with a transparency mold liquid crystal display projector, and can be miniaturized. Since it 
has such an advantage, development of a reflective mold liquid crystal display projector has been furthered. 
[0003] About the reflective mold liquid crystal display used for the conventional reflective mold liquid crystal display 
projector, the liquid crystal display equipped with the active-matrix substrate using a thin film transistor is explained 
below using dr awing 6 . 

[0004] As shown in drawing 6 , between the glass substrates 21 and 33 of the pair which has light transmission 
nature, and each [these ] glass substrates 21 and 33, the active-matrix liquid crystal display used for a reflective 
mold liquid crystal display projector pinches liquid crystal 31, and is constituted. 

[0005] It is formed so that the opposite transparent electrode 32 for impressing electric field to liquid crystal 31 
may counter a glass substrate 33 with liquid crystal 31. The thin film transistor 22 and the source electrode 23 
which impress electric field to liquid crystal 31, the drain electrode 24, the 2nd interlayer insulation film 25, the 
protection-from-light electrode layer 26, the 3rd interlayer insulation film 27, and the reflector metal film 28 as a 
pixel electrode are formed in the glass substrate 21 so that a pixel 35 may be displayed. 

[0006] In this reflective mold active-matrix liquid crystal display, in order to raise the use effectiveness of the light 
among the light which carries out incidence from a glass substrate 33 side, it is necessary to enlarge the absolute 
value of the reflection factor of the reflector metal film 28. For this reason, the reflection factor of the light of a 
light field is as high as 60 - 80%, processing techniques, such as a manufacture process and an etching process, are 
easy, and metallic reflection film, such as aluminum excellent in adjustment with other thin films, is used as reflector 
metal film 28. 

[0007] The reflector metal film which consists of aluminum is crossed to the range of 0.3-0.8-micrometer 
wavelength which includes a light field in the case of the aluminum single film as a dotted line shows at aVawjng J3 
(an axis of abscissa shows wavelength and an axis of ordinate shows a reflection factor), and 86% of reflection 
factor is obtained almost equally. 

[0008] As sufficient brightness for the display screen, i.e., brightness of a screen, when the above-mentioned 
reflective mold active-matrix liquid crystal display is used for example, for a reflective mold liquid crystal display 
projector, in order to obtain for example, 800ANSIIm(s) (it is the flux of light (lumen) which American National 
Standards Institute defined.), the high brightness light source which has the power consumption beyond 400W is 
needed with the conventional reflection factor, for the light source. 

[0009] Thus, if 10% or more of incident light is absorbed when a strong light is irradiated at a liquid crystal display, 
the calorific value in a liquid crystal display will become large, and will become the cause of reducing the 
dependability of a liquid crystal display. Therefore, it was difficult to manufacture the low-power projector which can 
perform reduction of power consumption fully taking advantage of the features of a reflective mold liquid crystal 
display projector. 

[0010] Moreover, to JP.7-191 31 7.A The monolayer or the metallic reflective layer 52 of two or more layers which 
shows high reflection factor nature on a substrate 51 as shown in drawin g 7 , The transparence dielectric film 53 of 
the low refractive index [ thickness / optical ] in abbreviation lambdaO/4 and the reflective mold liquid crystal 
display with which optical thickness stuck on the liquid crystal display panel the laminating reflecting plate 50 of the 
transparence dielectric layer which comes to carry out the laminating of the transparence dielectric film 54 of the 
high refractive index in abbreviation lambda0/4 to order are indicated (lambdaO/4 show design wavelength). Optical 
thickness means the product of a refractive index and thickness. 

[001 1] According to the above-mentioned official report, it becomes a high reflection factor only from a metallic 
reflective layer by carrying out the laminating of the transparence dielectric film 53 of a low refractive index, and the 
transparence dielectric film 54 of a high refractive index to the front face of a metallic reflective layer 52. The 



[JP, 11-002707, A] 



2/6 ^— v 



reflective mold liquid crystal display indicated by this official report is a liquid crystal display of a direct viewing type, 
although it is not a projection mold, when this is used for a reflective mold liquid crystal display projector, it can 
obtain 800 or more ANSIIms as brightness of a screen, reduces the heat generated in a reflective mold liquid crystal 
display, and can control the power consumption of the light source for projection. 

[0012] however, the above-mentioned laminating reflecting plate 50 uses aluminum for the metallic reflective layer 
52, and in this invention person's etc. experiment, as the continuous line of drawin g 5 showed, it carried out the 
laminating of the transparence dielectric film 53 of a low refractive index, and the transparence dielectric film 54 of 
a high refractive index on the aluminum reflecting layer — an increase — reflection — the film — an increase 
reflection — the film — although it becomes a high reflection factor, it is at most 84% and the highest is also 91%. 
[001 3] moreover, in the reflective mold liquid crystal display using this laminating reflecting plate 50 When the 
reflective film raises the reflection factor from the reflector metal film, the capacity component Ci which connected 
with the capacity component CLC of the liquid crystal display component formed on the reflector at the serial is 
formed, an increase — Since it is general very large compared with the capacity component CLC, when the capacity 
component Ci produces polarization and has residual direct current voltage, this capacity component Ci produced 
the gap of an after-image and the optimal opposite electrical potential difference, and has produced the problem 
that the quality of the display screen deteriorates. 

[0014] As a conventional reflective mold liquid crystal display, moreover, for example, in a publication-number No. 
273731 [ six to ] official report In the liquid crystal electro-optics component which consists of liquid crystal 
macromolecule complex with which a macromolecule 61 and liquid crystal 62 carried out distributed mixing, and were 
formed, and the electrodes 63 and 64 and substrates 65 and 66 which have been arranged on both sides of this at 
both sides as shown in drawing 8 The liquid crystal electro-optics component to which a reflecting plate 68 
contacts one side of this liquid crystal macromolecule complex directly is indicated. Furthermore, in order to make 
the reflection factor of the light from the above-mentioned reflecting plate 68 increase, the liquid crystal electro- 
optics component which carried out the laminating of the further multilayer optical thin film on the reflecting plate 
68 which serves as the electrode is indicated. In addition, 67 and 69 are orientation film. 

[0015] The liquid crystal display using a liquid crystal electro-optics component can improve the contrast of the 
image to display etc. by the above-mentioned official report's indicating the liquid crystal electro-optics component 
applied to a projector, and combining the liquid crystal cell which consists of an optical thin film and liquid crystal 
macromolecule complex. 

[0016] However, although germanium which is a semi-conductor as a cascade screen formed on a reflecting plate 
68, Cu, Au which are a conductor, etc. are mentioned in the reflective mold liquid crystal display of a publication- 
number No. 273731 [ six to ] official report, since it has non-transparence, i.e., the absorption-of-light maximum, in 
a light field, these cascade screens produce the problem that the display screen may color. 

[0017] As shown in a publication-number No. 43708 [ seven to ] official report at drawing 9 , moreover, the metallic 
reflection film 71, The tooth-back side substrate 70 which has the transparence electric conduction film 72 by 
which the laminating was carried out on this metallic reflection film 71, In the reflective mold liquid crystal display 
which is equipped with the observer side substrate 74 which has a transparent electrode 73, and the liquid crystal 
75 pinched among both [ these ] substrates, impresses an electrical potential difference between the above- 
mentioned transparence electric conduction film- 72 and a transparent electrode 73, is made to drive liquid crystal 
75, and carries out a screen display The reflective mold liquid crystal display whose product of the refractive index 
of the above-mentioned transparence electric conduction film 72 and thickness is 300nm or less is indicated. 
[0018] According to the above-mentioned official report, coloring of the display screen can be prevented in a light 
field, maintaining the advantage that moisture resistance is increased and the damage in a TAB mounting process 
etc. can be prevented, since the absorption of light of a partial field or attenuation does not arise substantially. 
[0019] However, although the reflective mold liquid crystal display of JP.7-43078.A can prevent coloring of the 
display screen, it is an accepting-reality type reflective mold liquid crystal display using the natural lights, such as 
sunlight and indoor light, for example, in order to obtain sufficient brightness for the display screen since it is not 
taking into consideration at all about the use effectiveness of light when it uses for a reflective mold liquid crystal 
display projector etc., the power consumption of the light source of the light projected on the display screen 
becomes large. Specifically, the light source which has the power consumption beyond 400W is needed for setting 
the flux of light of the exposure side of a screen to 800ANSIIm(s). Therefore, the cost of power consumption 
becomes high. 

[0020] Moreover, with a configuration given in the above-mentioned official report, since the electron in the 
insulator layer by which a laminating is carried out on the metallic reflection film 71 polarizes, in order to carry out 
the alternating current drive of the liquid crystal 75, loss of the electrical potential difference impressed to the 
metallic reflection film 71 becomes very large. Therefore, the driver voltage of a liquid crystal display becomes high. 
Furthermore, since the driver voltage of a liquid crystal display is high, the longitudinal direction electric field by the 
reversal drive of a liquid crystal molecule become large and turbulence of the orientation of a liquid crystal molecule 
becomes large, the quality of the display screen of a liquid crystal display deteriorates. 

[0021] It is suggested that silver is known, for example, JP.7-19131 7,A also uses silver for a metallic reflective layer 
as an ingredient with a reflection factor higher than aluminum. 

[0022] Although 86% of reflection factor with incident wave length almost fixed to 0.3-0.8 micrometers is obtained 
as the reflection factor of aluminum and silver is shown and a long dotted line shows the reflection factor of the 
aluminum single film, drawing 4 (an axis of abscissa shows incident light wavelength, and an axis of ordinate shows a 
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reflection factor.) As a short dotted line shows, ****** starts by 0.34 micrometers, and it increases rapidly to 0.4 
micrometers, and increases gradually to 0.4-0.6 micrometers, and it has the property which becomes fixed by 0.6 
micrometers or more. Thus, ****** has the problem that the reflection factor of a short wavelength region 0.45 
micrometers or less is low. 

[0023] for this reason — for example, although the panel for red centering on the wavelength of 0.65 micrometers, 
the panel for green centering on the wavelength of 0.55 micrometers, and the panel for blue centering on the 
wavelength of 0.45 micrometers are needed when it constitutes a three-sheet type projection using the liquid 
crystal display component which has the reflective film of ****** Since the reflection property of ****** has the 
low reflection factor of a short wavelength region, the brightness of the panel for blue becomes dark compared with 
the panel for red, or the panel for green, and it becomes impossible to maintain color balance, as shown in above- 
mentioned drawin g 4 . In order to solve this problem, it is necessary to make only the panel for blue from special 
edition. 
[0024] 

[Problem(s) to be Solved by the Invention] This invention is made in view of the above-mentioned conventional 
trouble. The purpose the increase of silver which has improved the reflection factor of a short wavelength region in 
order a reflection factor is very high and to make especially the reflection factor of a light field into about 1 law — 
reflection — the film — it is — this — an increase, while having sufficient contrast and brightness by using the 
reflective film It is in offering the reflective mold liquid crystal display used for the reflective mold liquid crystal 
display projector which there is neither an after-image nor coloring, and can reduce power consumption further, and 
can improve the quality of a display screen. 
[0025] 

[Means for Solving the Problem] in order to make the reflection factor of a light field into about 1 law, the reflection 
factor of a short wavelength region is made to increase on silver or its alloy film, in order that the reflective film 
given in invention of claim 1 may solve the above-mentioned technical problem — as — the 1 st translucency film 
with a comparatively small refractive index — this — it is characterized by carrying out the laminating of the. 2nd 
translucency film with a comparatively larger refractive index than the 1st translucency film on the 1st transparency 
film. 

[0026] According to the above-mentioned configuration, an almost equal reflection factor can be obtained in almost 
all the fields of a light field, being able to raise the spectral reflectance of a short wavelength region, consequently 
maintaining the high reflection factor of silver original. 98% of reflection factor has been obtained in the example of 
this invention. 

[0027] the increase given in invention of claim 2 of silver — reflection — the film — the 1 st translucency film is 
one chosen from a silicon nitride film (SiN), Ti02 film, and the ITO film among the above-mentioned translucency 
film, and the translucency film of the above 2nd is characterized by being the silicon oxide film. 
[0028] According to the above-mentioned configuration, it can manufacture easily by the ability using a very stable 
and cheap ingredient 

[0029] the increase given in invention of claim 3 of silver — reflection — the film — the translucency film of the 
above 1st and the 2nd translucency film are characterized by what it opts for by lambda (2m+1)/4n (here, m is zero 
or more integers and lambda is the wavelength of incident light). 

[0030] While securing the light transmission nature of the 1 st optical thin film and the 2nd optical thin film by setting 
up the thickness of the 1 st optical thin film and the 2nd optical thin film according to the above-mentioned 
configuration, it can stabilize raising the spectral reflectance of the light in a light field. Therefore.-izing of the 
improvement in contrast required for a liquid crystal display and brightness can be carried out [ certain ]. 
[0031] A reflective mold liquid crystal display given in invention of ****** 4 publication In the liquid crystal display 
with which two or more gate bus lines and source bus lines have been arranged in the shape of a matrix, and have 
arranged the pair of a switching element and a pixel electrode near [ the ] an intersection on an insulating substrate 
In order for the above-mentioned pixel electrode to be constituted by the reflector which consists of silver or its 
alloy and to make the reflection factor of a light field regularity mostly on this reflector, the reflection factor of a 
short wavelength region is made to increase — as — the 1st translucency film with a comparatively small refractive 
index — this — it is characterized by carrying out the laminating of the 2nd translucency film with a comparatively 
larger refractive index than the 1 st translucency film on the 1 st transparency film. 

[0032] According to the above-mentioned configuration, while having sufficient contrast and brightness, the 
temperature rise of the reflective mold liquid crystal display which there is neither an after-image nor coloring, and 
can reduce power consumption further, and is used for a reflective mold liquid crystal display projector can be 
lessened, and the quality of the display screen can be improved. 
[0033] 

[Embodiment of the Invention] It will be as follows if one gestalt of operation of this invention is explained based on 
drawing I thru/or draw ing 3 . 

[0034] The configuration outline of the reflective mold liquid crystal display concerning the gestalt of this operation 
is explained to the beginning with the manufacture approach, referring to drawing 1 and drawing 2 . 
[0035] the passivation film (not shown) which the active-matrix substrate of the gestalt of this operation has pixel- 
on passivation structure, and consists of SiN etc. first for example, on the transparence substrate 1 as the 1st 
substrate which consists of glass etc. for this reason as shown in draw ing 1 and draw ing 2 (a) — plasma CVD 
(Chemical VaporDeposition) — it forms by law etc. It prevents that the configuration element with which the above- 
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mentioned passivation film constitutes the transparence substrate 1 invades into the thin film transistor (henceforth 
TFT) 2 mentioned later, or liquid crystal 1 1. 

[0036] Next TFT2 for driving liquid crystal 1 1 is formed on the transparence substrate I. Although 100 number 100- 
piece x numbers are arranged in a lengthwise direction and a longitudinal direction in order to carry out the matrix 
display of TFT2, only the one half of TFT2 which adjoins one piece here is shown. 

[0037] As a semiconductor material which constitutes TFT2, amorphous silicon (an amorphous silicon, a-Si) and 
polycrystalline silicon (polish recon, p-Si) are used. By heat-treating or carrying out laser radiation, and crystallizing 
an amorphous silicon, polish recon is taken as polish recon. This semiconductor material is divided into an island-like 
field corresponding to matrix arrangement. The source electrode 3 and the drain electrode 4 are formed in the 
semiconductor region of the shape of this island of etching by the photolithography method, respectively. 
[0038] Although not illustrated, the gate electrode connected to the gate bus line is prepared in TFT2, and a scan 
signal is supplied to a gate bus line. Moreover, the source electrode 3 is connected to the source bus line to which 
the data signal for driving liquid crystal 1 1 is supplied. 

[0039] Although TFT2 is simplified and shown in drawing 1 and drawing 2 , as shown in draw ing 3 , the detail of TFT2 
forms the gate dielectric film 18 which consists of Si02 on the semi-conductor film 17 formed in the shape of an 
island on the transparence substrate 1, arranges the gate electrode 16 which consists of electrical conducting 
materials, such as aluminum or polish recon, on it, and forms the 1st interlayer insulation film 14 on it. A contact 
hole is opened in this 1st interlayer insulation film 14, and the source electrode 3 and the drain electrode 4 are 
formed. 

[0040] Then, as shown in drawin g 1 and drawin g 2 (b), the 2nd interlayer insulation film 5 is formed by carrying out 
spin spreading of the thermosetting resin, such as acrylic resin as an insulating material, or forming Si02 film on the 
transparence substrate 1. 

[0041] That is, the thermosetting resin with which viscosity consists of acrylic resin of 110cp (centipoise) is applied 
on the transparence substrate 1, and the transparence substrate 1 is rotated for a rotational frequency for 30 
seconds by about 3000 rpm. Thereby, the film of the above-mentioned thermosetting resin whose thickness is about 
2 micrometers is formed of a centrifugal force. Then, by baking the above-mentioned film at the temperature of 
200-300 degrees C, and carrying out heat curing of the resin, the level difference produced by TFT2, the scan signal 
line, and the data signal line is absorbed, and a front face forms a flat insulator layer. 

[0042] Furthermore, a photoresist is applied on this 2nd interlayer insulation film 5, and exposure and development 
are performed using the mask for forming a contact hole. Thus, it etches using the formed resist mask. By the 
photolithography method, patterning of the 2nd interlayer insulation film 5 whose above-mentioned thickness is 
about 2 micrometers is carried out to a predetermined configuration, and dry etching is carried out so that contact 
hole 5a punctured to the drain electrode 4 side may be formed. 02 gas is used for dry etching. An etching rate can 
be enlarged by adding CF4 gas if needed. 

[0043] Thus, as shown in draw ing 2 (b), the 2nd interlayer insulation film 5 which has contact hole 5a punctured on 
the drain electrode 4 is formed so that the transparence substrate 1, TFT2, and source electrode 3 top may be 
covered. 

[0044] Next as shown in drawing 1 and drawin g 2 (c), while connecting between the drain electrode 4 and the pixel 
electrodes 8 (it mentions later), in order to protect from an extraneous light, the wrap reflector film 6 is formed for 
TFT2 top. That is, the thin film which consists of an alloy (for example, Pd(palladium)1atm% less than added alloy) of 
silver (Ag) or silver and whose thickness is about 300nm is formed on the 2nd interlayer insulation film 5 including 
the interior of contact hole 5a with for example, the sputtering method, a vacuum deposition method, etc. 
[0045] And pattern formation of the reflector film 6 is carried out by applying a photoresist on the thin film of the 
alloy of silver or silver, performing exposure and development and etching through a resist mask using a mask with 
an electrode pattern. Although wet etching is performed here, the methyl alcohol diluent of a nitric acid is used for 
an etching reagent 

[0046] Thereby, as shown in drawing 2 (c), the reflector film 6 of the letter of the cross-section abbreviation for T 
characters is formed on the drain electrode 4 and the 2nd interlayer insulation film 5. 

[0047] Then, as shown in drawing 1 and drawin g 2 (d), the 3rd interlayer insulation film 7 is formed on the 2nd 
interlayer insulation film 5 and the reflector film 6 by carrying out spin spreading and carrying out heat curing of the 
thermosetting resin, such as acrylic resin as an insulating material. 

[0048] That is, the thermosetting resin which constitutes the 2nd interlayer insulation film 5, and the thermosetting 
resin which consists of acrylic resin of 1 10cp extent which is comparable viscosity are applied on the transparence 
substrate 1, and the transparence substrate 1 is rotated for 30 seconds at about 3000 rotational frequency rpm. 
The film of the above-mentioned thermosetting resin whose thickness is about 2 micrometers is formed of a 
centrifugal force by this, and the 3rd interlayer insulation film 7 is formed of heat curing. 
[0049] Next, by the photolithography method, patterning of the 3rd interlayer insulation film 7 whose above- 
mentioned thickness is about 2 micrometers about the 3rd interlayer insulation film 7 of the above is carried out to 
a predetermined configuration by dry etching, and contact hole 7a punctured on the reflector film 6 is formed to the 
above-mentioned insulating material. Dry etching is performed using 02 gas. CF4 gas may be added if needed. 
[0050] Thereby, as shown in drawing 2 (d), the 3rd interlayer insulation film 7 which exposed the part on the 
reflector film 6 by puncturing is formed on the 2nd interlayer insulation film 5 and the reflector film 6. 
[0051] Then, as shown in drawin g 1 and d raw ing 2 (e), thickness forms the thin film 8 by the alloy of the silver which 
is 300nm, or silver on the 3rd interlayer insulation film 7 with the sputtering method or a vacuum deposition method. 
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Thus, the formed silver is polycrystal, by forming particle size in the 1/4 or less-about magnitude of wavelength 
lambda, can obtain a desirable optical property and can smooth a surface state by making thickness into about 
3000A or less. The spectral reflectance to the air of the thin film 8 of the alloy of this silver or silver is usually 96% 
in a light field in air. 

[0052] next, an increase [ without performing patterning of the thin film 8 of the alloy of this silver or silver after 
forming the thin film 8 of the alloy of the above-mentioned silver or silver ] — reflection — the film — the 
laminating was carried out on the thin film 8 of the alloy of silver or silver. That is, the laminating of the SiN film 10 
was carried out one by one on the thin film 8 of the alloy of silver or silver as Si02 film 9 and 2nd translucency film 
as 1st translucency film. Si02 film 9 and the SiN film 10 are good to form membranes by for example, EB vacuum 
deposition or the sputtering method. 

[0053] EB vacuum deposition pays Si02 or the vacuum evaporationo ingredients of SiN to a crucible, and forms 
membranes by irradiating an electron beam in a vacuum at this crucible. The sputtering method hits Ar+ ion against 
the target of Si02 or Si in a vacuum, and makes made Si02 put on a substrate. Ar+ ion is hit in a nitrogen (N2) 
ambient atmosphere, and the case of SiN makes Si atom and a nitrogen atom react, forms SiN, and makes this put 
on a substrate. 

[0054] Si02 film 9 at this time and the SiN film 10 are amorphous, optical thickness nd expressed with the product 
of a refractive index and Thickness d is set to nd=lambda/4 (wavelength lambda is generally set as 0.5 micrometers), 
and a reflection factor becomes large from a metal simple substance in a light region. 

[0055] lambda/4n of thickness of the Si02 above-mentioned film 9 and the SiN film 10 is set as 1 and (2m+1) 
Iambda/4n2, respectively (2m+1). m is a positive integer containing 0 here, n1 and n2 are the refractive indexes of 
Si02 film 9 and the SiN film 1 0, respectively, and lambda is setting wavelength (nm). 

[0056] With the gestalt of this operation from this, while securing the light transmission nature of a light field, in 
order to raise the spectral reflectance from the thin film 8 of the alloy of silver or silver, the thickness of Si02 film 9 
and the SiN film 10 is computed by calculating as m= 0 and lambda= 500nm, respectively. 

[0057] That is, with the gestalt of this operation, the thickness of Si02 film 9 is within the limits of 70-100nm, and 
the laminating of the thickness of the SiN film 10 is carried out so that it may become within the limits of 50-80nm, 
so that the thickness of Si02 film 9 and the SiN film 10 may be set to 85nm and 65nm, respectively. 
[0058] Here, although the spectral reflectance to the air in the case of the single film of a silver thin film was 96% in 
the light field as shown in drawin g 4 , by having the above-mentioned increase reflective membrane structure, it 
increases to 98%, a spectral reflectance higher than ****** is obtained by part for all of the light fields seen out of 
the liquid crystal ingredient, and decline in the spectral reflectance by the side of short wavelength (400-500nm) can 
be suppressed especially, since the absorption of light of this short wavelength region serves as a source of 
generation of heat — the increase of this invention — reflection — membrane structure — it is effective to gather 
the reflection factor of this short wavelength region. 

[0059] next, the thin film 8 of the alloy of Si02 film 9, the SiN film 10 and silver, or silver — bundling up — the 
photolithography method — etching — carrying out — the pixel electrode as metallic reflection film, and an 
increase — reflection — the film — ****** — the pixel 15 which has Si02 film 9 and the SiN film 10 is formed. 
[0060] Etching etches by using together and putting in block the dry etching of Si02 film 9, and the wet etching of 
the thin film 8 of the alloy of silver or silver. In order to etch, first, a photoresist is applied, exposure and 
development are performed using the mask which has the pattern of a pixel 15, and an etching mask is formed. 
Two-layer package etching of Si02 film 9 and the SiN film 10 is performed using this etching mask. Etching is 
CF4/O2=l50/20SCCM, the pressure of 1 33Pa, and RF. Power It carries out by discharging for about 1 minute on 
condition that 150W. Next, etching of the thin film 8 of the alloy of silver or silver is performed by making the methyl 
alcohol diluent of a nitric acid etc. immersed. 

[0061] Of this package etching, as shown in drawin g 2 (e), the laminating of Si02 film 9 as the thin film 8 of the alloy 
of silver or silver and 1st translucency film and the SiN film 10 as 2nd translucency film is carried out mutually, and 
they are formed. The pattern of a pixel 1 5 is extended and formed even above the upper part of TFT2, a gate bus 
line, and a source bus line. 

[0062] Although not illustrated, etching processing which removes the surface insulator layer of the terminal area of 
a gate bus line and a source bus line formed in the perimeter of a matrix liquid crystal panel is performed, and a 
active-matrix substrate is completed. 

[0063] The above-mentioned SiN film 10 is replaceable with Ti02 film or the ITO film. Moreover, the presentation of 
SiN can be changed to the refractive index (1.8-2.1) which controls the presentation ratio and is demanded. 
[0064] Furthermore, as shown in drawin g 1 , the orientation film (not shown) is applied and formed in the glass 
substrate 13 and the transparence substrate 1 as the 2nd substrate which has the opposite transparent electrode 
12 which consists of ITO as a counterelectrode etc. on the whole front face, and has light transmission nature, 
respectively. And in order to make the orientation of each above-mentioned orientation film carry out in the 
predetermined direction, rubbing is performed, respectively. Thereby, each above-mentioned orientation film can 
control a liquid crystal molecule to the array and inclination suitable for the mode of operation of liquid crystal 11. 
Furthermore, spacer spraying is performed, in order to fix thickness of the layer of liquid crystal 1 1 and to make it 
into the stable thing. 

[0065] Then, after sticking the transparence substrate 1 and glass substrate 13 which printed the sealing compound 
by the sealing compound, glass fragmentation is performed, further, liquid crystal 1 1 is poured in, an inlet closure 
process is processed, and the liquid crystal panel concerning the gestalt of this operation is obtained. 
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[0066] It is not limited especially as the above-mentioned liquid crystal II. Specifically, thermotropic liquid 
crystahrye OTORO pick liquid crystal, such as a twist nematic liquid crystal, a nematic liquid crystal of a guest-host 
mold, a smectic liquid crystal, and cholesteric liquid crystal, etc. is mentioned. Among the above-mentioned 
instantiation, since all liquid crystal molecules have arranged the twist nematic liquid crystal and the nematic liquid 
crystal of a guest-host mold parallel and in the shape of a whorl to the transparence substrate 1, they are desirable. 

[0067] As the above-mentioned liquid crystal 11, when for example, a twist nematic liquid crystal is used, the mode 
of operation of liquid crystal 1 1 can be explained as follows. That is, the twist angle of liquid crystal 11 is 45 degrees 
between the transparence substrate 1 and a glass substrate 13, at the time of no impressing [ of an electrical 
potential difference ], there is no change of the polarization direction, it is reflected by the TN effectiveness, and 
incident light serves as a black display according to it At the time of electrical-potential-difference impression, the 
polarization direction is changed, it is reflected by the birefringence effectiveness, and, as for incident light, the 
above-mentioned pixel 1 5 serves as a white display according to it 

[0068] the increase of silver concerning the gestalt of this above-mentioned implementation — reflection — the 

film — the increase of the thin film 8 top of the alloy of silver or silver — reflection the film — ****** — Si02 

film 9 (thickness: 85nm) and the SiN film 10 (thickness: 65nm) are formed, the increase of silver seen out of the 
liquid crystal ingredient by having this structure — reflection — the film — a reflection factor is clear from drawing 
4 — as — an increase — reflection — the film — the cases (a short dotted line shows among this drawing) where 
it excludes, and ratios — **** — the increase of silver of the gestalt of this operation — reflection — the film (a 
continuous line shows among this drawing) — it turns out that that spectral reflectance becomes about 98% at the 
maximum, and about 2% of spectral reflectance is improving. 

[0069] moreover, compared with the reflection factor (a long dotted line showing among this drawing) of the 
aluminum single film being about 86%, it is markedly alike, and the reflection factor is improving. That is, a spectral 
reflectance higher than the single film 500 important for a light field (400-720nm), especially image displaynm or 
more which is mostly silver in a field is obtained by forming the SiN film 10 as Si02 film 9 and the 2nd translucency 
film as 1st translucency film on the thin film 8 of the alloy of the silver which reflects light, or silver. 
[0070] Especially, decline in the spectral reflectance by the side of short wavelength peculiar to silver (400-500nm) 
can be suppressed, and the almost fixed reflection factor is obtained, since the light of this short wavelength region 
is absorbed and it becomes a source of generation of heat — an increase — reflection — the film — it is very 
effective to gather the reflection factor of a short wavelength region for the purpose which reduces generation of 
heat of a reflective mold liquid crystal display. 

[0071] by the way — an increase — reflection — the film — if the used liquid crystal panel is used for a reflective 
mold liquid crystal display projector, the light source of the power consumption not more than 250W can be used, 
and brightness with sufficient 800ANSIIm extent can be obtained. Thereby, the liquid crystal panel concerning this 
invention reduces the power consumption of the light of the light source further, it becomes possible further to 
make a reflection factor 98% at the maximum, and the contrast and brightness in the display image obtained can be 
improved. 

[0072] furthermore, the case where aluminum is used as shown in drawing 5 — the reflection factor in the inside of 
liquid crystal — 86% — it is — the increase of SiN film and Si02 film — reflection — the film — even if it forms, 
compared with being a maximum of 91% of reflection factor, this invention can attain 98%. 
[0073] 

[Effect of the Invention] the increase of silver of this invention — reflection — the film — according to the 
configuration, an almost equal reflection factor can be obtained in almost all the fields of a light field, being able to 
raise the spectral reflectance of a short wavelength region, consequently maintaining the high reflection factor of 
silver original. 98% of reflection factor has been obtained in the example of this invention. 

[0074] moreover, the increase of silver of this invention — reflection — the film — if it depends, it can manufacture 
easily by the ability using a very stable and cheap ingredient 

[0075] Moreover, while securing the light transmission nature of the 1st optical thin. film and the 2nd optical thin film 
by setting up the thickness of the 1st optical thin film and the 2nd optical thin film according to the reflective film of 
the silver of this invention, it can stabilize raising the spectral reflectance of the light in a light field. Therefore-izing 
of the improvement in contrast required for a liquid crystal display and brightness can be carried out [ certain ]. 
[0076] Furthermore, according to the reflective mold liquid crystal display of this invention, while having sufficient 
contrast and brightness, the temperature rise of the reflective mold liquid crystal display which there is. neither an 
after-image nor coloring, and can reduce power consumption further, and is used for a reflective mold liquid crystal 
display projector can be lessened, and the quality of the display screen can be improved. 
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0 6 5nm) ^?^M$tLTV^5o r<^«5SS:# 

OK»*ttBl4a*bfJfed»ftJ:5k:, JfflSfltK«^«v^fc 
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[0 0 6 9] Tyu5 = i>A*IK©S»* (P30 

«K Sv^iB"C*f) #8 6 5 <Z> tit-** 

fig£ UTOS i 0 2 l89*5<tT/*2»*ttB[i: LTCOS 

i NKi 0*r»jati-fictfcJ: IP. nf«Jt«« (4 0 0 

~ 7 2 0 n m) , ^Cpiflfc^MKSfc 5 0 0 n m£*_b 

So 

[0 0 7 0] 4fi4*#<0*SKfi{ffl (4 0 0 — 500 

nm) (DftytRMm<DfeTt:ftZ.Z>Z ttf~e%^ 13:1*— 

*vr»«W i * 5 cot?, «SS*JK^ ct I? J£fi«K<o5M- 
**r±lfSriW:, ^ffittA&CTKB0Xffi»{El*i- 

[0 0 7 1 ] tC5^ «Rtt««r«v^fc«ay^>i/«r 
^MM^ B B^>T^nv?ri,^^-lcftffli-^i:, 2 SOW 
«T<0JH»«*^3tagSrtBfflL-C, 8 0 0ANSI 1 m 

[0 0 7 2] 3g{c N BB5fc»-*-J:5te* r/w^^^A^ 
i Nmt S i O^coii^SWS&^/SUTfc, ®*9 I 

[0 0 7 3] 

[«Wtf>3»*] *JgM<o««oigSAtll!lco««:^j:nfi, 

[0 0 7 4] *fc % *»W«)«o*K*tM[^J:*t«, # 
[00 7 5] *35W<offl(OKJWK^itttf. »1 

[0 0 7 6] *38W«)K4tffltt*a*iSeKJ:tL 



[■Boftwftnn] 

[mu *mnv*M<Dmn*wm\*ttRtm***w 

[02] (a) - (e) tt#38W©r*9 i -f ^ * 
^StEOjHi&XSSrlftW-r 5 0T'fc £ 0 
[0 3] TFTOWHBhMbS. 
[04] *»HHJ:i««)JBKI*(|fcTA'S=i>ARJf 

So 

[0 5] T/i^S = !>Ao«**«*it«d»?>*fcKlt**r* 

[0 6] tt3toSI«tt**iS%ttBolllBB-C«>&. 

[0 7] «*oi«KJM«<oWfBBiaT?**. 

[0 8] «3kO«Stt«t«:fl|jLfcMft»KB0!>KBB 

[09] m^m^m^mAitmmt^mm<omsm 
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